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As per our egreenent, this letter constitutes the required reporting on the 
BCMH follow-on study, to date. 



1. IWenty-six new inages were requested in digital fonet. 
received 16 and have created logged-in inages fron these. 


Tb date we have 
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2. Ihe prohlens with the field Iheraal Inertia Meter have been identified, 
along with the nodlficatlons required to make this a truly usable field 1ns- 
trunent. See attachnent 1. 
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3. Algor ithns for incorporating both atnospherlc and elevation data slaul- 

taneously into the digital processing for creation of quantitatively correct 
themal inertia inagfs, are In the final developn^nt stage. See attachnent 2. 


4. Ruaerous new Inage products for geologic Interpretation of both HCMl and 
aircraft themal data have been produced. Ihese Include, anong others, var- 
ious co^lnations of the themal data with Lendsat and Seasat data* The 
coablned data sets have been displayed using slnple color co^>osites, princi- 
pal conponent color co^>osltftS and black and white inages, and hue, saturation 
intensity color conposltes. The effort here is directed toward showing speci- 
fically what new infomation is obtained by including the themal data, over 
what can be obtained with the other data sets alone. Also HCMM color conpo- 
sites and HCWf-Landsat color conposltes are being prepared at the sane scale 
as the 1^ X 2° geologic asps of the Mojave Desert area to facilitate field 
checking. 


5. A field trip to Death Valley was undertaken in Decesber to field check 
the aircraft and HQtl data reported on in the BCMI final report. Findings are 
currently being evaluated. 

RECEIVED 

The HCMM Anthology was reviewed. 
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25 Vobruory 1982 


Ibturo piano incloda: 

1* Conpletlon of the ataoopherlc-elcvatlon correction to .t^ie beet 

pofielble quantitative thamal Inertia Inage for one scene, and avaluatlon of 
Ita probable nunerlcal accnracy* 

2* _ Conplete the Death Valley Interpretations* 

3* Field uork at Plagah and other Mojave Desert areas* 

4* Geologic Interpretation of Plsgah and Mojave* 

5* Final report* 

Publications since May 1981 Include: 

lahle, Anne B., John P* Schleldge, Michael J* Abrans and Bonald E* Alley, Sone 
ezasq>le8 of the utility of HCMl data In geologic renote sensing, 1981 
International Geoscience and renote Sensing S 3 fnposlua (IGARSS '81) Digest, 
Volune II, pp 1183-1188, IEEE Geoscience and Denote Sensing Society, 
Washington, D*C*, June 8-10, 1981* 

Kahle, Anne B*, John P* Schleldge, Michael J* Abrams, Ronald E* Alley and 

Catherine J* LeVlne, Geologic application of themal Inertia Imaging using 
BCIBI data, HCtM Final Report, JPL Technical Report 81-55. 1981* 

Marsh, Stuart E*, John P* Schleldge and Anne B* Kahle, A simple Instrument for 
measuring themal inertia In the field, accepted, Photogrannetric Engi- 
neering and Remote Sensing. 1982* 


Sincerely, ^ 

Anne B* Kahle 
Supervisor, Geology Group 
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Froidc D* Fnllttconl 


lMK>t« tboranl oonslng of torrootrlol ourfncoo providoo a aMna of datar- 
a(nli« tba aurfaca tbanal inartia. Tharaal i^artla la a coapoalta .mrf aca 
propartj dapandant on tha conductivity* K* apiclflc boat* c» and.danalty* p* 
of’ tba aurfaca aatarlal* Iba Intarpratatlon of tbaraal iaagaa dapanda on 
balng abla to coonact tbaaa darlvad tbaraal propart laa vltb tba aatarlal 
rpaponalbla* Laboratory aeaauraaenta of K* c, and p provlda aoaa guldanca* 
burnara genarally Inadaquata for aatlaatlng tba tharaopbyaical propertlaa of 
coaplax bataroganaoua raal aurfacaa* For tbls task an In altu technique la 
praf arable* 

Such a technique baa been laplaaentad at the Jet Propulalon Laboratory 
and la dlacuaaed extensively In **Gaologlc Application of Thermal Inertia 
Paging Using HQfif Dsta«" (JPL hibllcatlon 8I~55, 1981)* The aethod used 
Introduces a abort pulse (4 alnutas) of energy into two standards (K, p* c 
known from laboratory aeasureaent) and a aaq>le (unknown thermal Inertia P) 
and uses measurement of the temperature Increase at the end of this heating to 
determine the thermal Inertia of the sa^>le. In application It was noticed 
that the derived thermal inertia for the sample ahoved a systematic dependence 
on which standard (Sand or Dolomite) was used as the reference. An attempt 
has been made to understand and remove the sources of this systematic differ- 
ence. 


Investigation revealed three sources of error: 

1. Timing. The low Inertia sand standard cools quickly. It Is diffi- 
cult In reading a meter by tye, to correctly aasess the peak te^>erature 
at the end of heating. Using rapid (0.3s) digital recording at the end 
of the heating period elemlnates this problem and Indicated the maxl»in 
teaperature of the sand may have been underestimated by as much as IK. 

2. Brightness temperature. The surface temperature of the standards 
and sa^le are measured using a radiometer operating In the 8 to 14 im 
region* The quarts sand used as a standard has a much lower emlsslvlty 
In the 8 to 10 um region than the dolomite standard. This coid}lned with 
the higher final temperature of the quarts leads to a 2K differential 
error between the quarts and the dolomite* 

3* Hon-unlform heating across the standards and sample * nro dimension- 
al infrared Images of the heated standards revealed a patc^ru of non- 
uniform heating from the lamp reflector combination. Since the con- 
ductivity of the dolomite la more than an order of magnitude larger than 
that of the sand* lateral heat conduction In the dolomite Is significant. 
This results In a larger final temperatv^e for the dolomite* 

The three sources of error outlined above csl either be eliminated 
through improvements In instrumentation or design (1* t 3.) or accounted for 
In the computation (2*)* In addtlon* It la posslb-i-e that coating both the 
standards and sample with a thin (10-100 im) layer of hl^ emlsslvlty material 
(e.g* lampblack) could remove any remaining uncertainty due to differences In 
emlsslvlty and absorb tance. 


lBV«stlt«tliig and idantifylag tha sooreaa of OTataaatie arror In this In 
oltu ■aaauroMnt tachnl<itM ban graatly laeraaaa confldanca that hl|jb accuracy 
fluid ■aaouranunta of thunal inertia can bu anda* 
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OF POOR QUALFTY 


j HCMM FOLLOW-ON STUDY QUARTERLY REPORT: ATMOSPHERIC CORRECTION 


•WE ORE USING THE COMPLIfER CODE LOWTRAN S TO DETERMINE THE 
ATMOSPHERIC CONVRIBUTION TO THE RADIHNCE MEASURED BY THE HCMR. 
ALTHOUGH THE LOWTRAN DOCUMENTATION INCLUDES GENERAL COMMENTS 
REGARDING '’THE VALIDITY OF THE CALCULATIONS, WE HAVE UNDERTAKEN 
^ AN EVALUATION OF THE PROCEDURE TO ALLOW ESTIMATION OF POSSIBLE 
: ERRORS IN THE 10 TO 12 MICRON REGION. SUPPOR- FOR THE EVALUATION 
PROCESS HAS BEEN PROVIDED BY THE SMIRR EXPERII1ENT AS WELL AS BY 
THE HCMM FOLLOW-ON STUDY. ACTIVITY SPECIFIC TO THE HCrJ;. 7AS?' 
INCLUDES I HE DEVELOPMENT OF AN ALGORITHM WHICH EXPRESSES THE 
ATMOSPHERIC EFFECTS AS A CORRECTION TO THE BRIGHTNESS TEMPERATURE. 
INCORPORATION OF THIS PROCEDURE INTO OUR CURRENT EXISTING THERMAL 
INERTIA MODEL HAS BEEN INITIATED, 
j END OF DATA 





